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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. 



PCJyiB 03yD2396 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to In this report as "originally filed" 
and are not annexed to tills report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

» 

Description, Pages 

1-31 filed with telefax on 06,04.2004 

Claims, Numbers 

1-6 filed with telefax on 06.04.2004 

'2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andbr 55.3). 

3. With regard to any nucleotide andAsr amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
* in the international application as filed has been furnished. 

. □ The statement that the information recorded m computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted In the cancellation of: 

□ the description, pages: 

□ the claims, ; Nos.: 

□ the drawings, sheets: 

5. El This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under Item 1 and annexed to this 



report.) 



see separate sheet 



6. Additional observations, (f necessary: 
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III. Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 

□ claims Nos. 
because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 

S the description, claims or drawings (indicate particular elements below) or said claims Nos. 1-6 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3-4 

No: Claims 1,2,5,6 

Inventive step (IS) Yes: Claims 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-6 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the opinion 

In response to the written opinion the applicant has filed amended pages 1-31 of the 
description and amended claims 1-6. On pages 2 and 4 of the description as well as in 
claims 1 and 2 the en-oneous values "CH2CH2SO3H" for X^IY^ respectively Z^fZ^ have 
been replaced with CH2CH2OSO3H. Basis for this con-ection is found in the reaction 
schemes on pages 6 and 8. Furthermore, and in claims 1 and 2 have been, 
replaced with X^/Xg for the sake of consistency between the description and the claims. 
The said amendments are allowable under Article 34(2)(b) POT and Rule 91.1 POT. 

However, no basis can be found In the application as filed for the replacement of the 
value SO3H with OSO3H for Y on amended page 13, line 3. Consequently, this 
amendment does not comply with the requirements of Article 34(2)(b) POT and the 
IPER has been established as if this amendment had not been made. 

The application is directed to 

(i) mixtures containing disazo dyes (1), characterized in that the fraction of the dye 
(Id) in the mixtures as per formula (1) is more than 40% (claims 1-2), 

(11) the use of such mixtures as a blue component in the trichromatic dyeing process 
(claim 3), 

(iii) ink jet printing inks comprising the said mixtures (claim 4), 

(iv) a printing or dyeing process involving such mixtures (claim 5), and 

(v) hydroxyl- or nitrogen-containing organic substrates printed or dyed with the said 
mixtures (claim 6). 

Re item III 

Non-establishment of opinion with regard to novelty, inventive step and Industrial 
applicability 

In view of the clarity and novelty objections raised under the items V.1 .1 and V.3 below, 
an assessment of the present application with regard to the criterlum of inventive step 
has not been possible. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 
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1 Deficiencies of the Application under Article 6 PCT 

1.1 Present claims 1 and 2 leave the reader in doubt whether the percentage values 
characterizing the fractions of the compounds 1d, 2, and 3 of the claimed mixtures 
represent weight, volume, or mole percentage values. Consequently, the subject 
matter of claims 1 and 2 is not clearly defined. In this context It Is noted that the 
application does not provide an unambiguous definition which kind of percentage 
values are meant In the claims, such that It appears impossible to render the 
claims clear in the light of the application as filed. This applies also for the 
passage on page 8, lines 3-4, which cannot serve as an unambiguous basis that 
the percentage values In claims 1 and 2 mean mole percentage values and 
nothing else. Furthermore, It Is noted that an unclear definition cannot be allowed 
In a claim If the definition is essential having regard to the invention. Equally, an 
unclear definition cannot be used to distinguish the claimed matter from the prior 
art (cf. Item V.3 below concerning document D1). 

1 .2 In addition, the statement that any reference to compounds and mixtures in the 
plural shall also be construed as a reference to a compound or mixture In the 
singular (the application, page 4) implies that claims 1 and 2 are also. directed to 
compound Id per se rather thsui to mixtures as defined in the claims. This 
Inconsistency between description and claims adds to the unclarlty of the claims. 

2 Reference is made to the following documents. 

D1: CH-A-657 865, 30.09.1986; cited in the application. 

D2: DE-A-195 23 245. 02.01.1997. ' 

D3: CH 302 016, 01.12.1954. 

D4: US-A-4 91 1 735, 27.03.1990; cited in the application. 

D5: Fachlexikon ABC Chemie, Band 2, 1987, 1206: "Wasserglas". 

D6: Roempp Internet-Edition, "Wasserglas". 

D5 and D6 were introduced by the applicant during the procedure. 

3 Novelty 

In view of D1 the present claims 1 , 2, 5, and 6 do not comply with the criterion of 
novelty according to Article 33(2) PCT. 
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D1 relates to reactive disazo dyes such as tfie dye according to example 1 (page 
5; identical with present compound 1a), their use in dyeing processes of hydroxyl- 
containing organic substrates, as well as the dyed substrates. According to the 
present application the addition of 1.5 to 2.4 equivalents of a strong base (e.g. 
sodium hydroxide) to the dye of example 1 according to D1 produces mixtures 
with Id as the main component as claimed in the present claims 1 and 2 (of. 
present application, page 7, lines 14-17; page 8, lines 3-4; and page 16, examples 
1 and 2). Similarly, the document D1 discloses already a colouration procedure 
(page 7; "Farbevorschrift V") wherein 6 parts of the said dye of example 1 is 
treated with 50 parts of a solution comprising 16 g of sodium hydroxide per litre. 
Such mixture contains 3.28 mol sodium hydroxide per mol of dye, i.e.. 1 .64 
equivalents of sodium hydroxide based on the dye, and is thus considered to 
produce a mixture according to the present claims 1 and 2 (note that according to 
page 1 6 of the present application 1 .5 respectively 2 equivalents of sodium 
hydroxide result in mixtures containing about 36 parts respectively about 77 parts 
of Id). The subject matter of the present claims 1 , 2, 5, and 6 is thus considered 
to lack novelty in view of D1 , unless the applicant was able to provide 
substantiated evidence that the alkaline dye mixture according to "Farbevorschrift 
V" of D1 does not fall under the scope of the present claims 1 and 2. The mere, 
fact that in the "FariDevorschrift V" of D1 a certain amount of "Wasserglas" is 
present besides the sodium hydroxide does not per se render the claimed matter 
novel over D1 , unless this was substantiated by an appropriate comparison test 
(however, in this respect the applicant's attention is again drawn to the fact that 
the exact composition of the claimed mixture is not clearly defined in the present 
claims 1 and 2; of. item 1 .1 above). 

D2 and D3 relate to disazo reactive dyes but do not disclose the present 
compound Id or mixtures containing this compound. The documents do thus not 
appear relevant to the question of novelty of the present application. 
D4 relates to a dyeing process with a trichromatic dyeing recipe wherein at least 
one of the dyes reacts with the fibre via a vinyl sulfonyl radical. The document 
does not appear relevant to the question of novelty of the present claimed matter, 
because mixtures containing the present dye Id are not explicitly disclosed in this 
document. 

D5 and D6 relate to "Wasserglas" and its properties. These documents are 
irrelevant to the question of novelty of the application. 
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Dyes having adapted affinity 

This inventioiL relates to reactive dye mixtures, ttidr preparation and use fisr dyeing or 
printing fibre matoials, indnding in particular by ink jet processes, Th^inveati^ 
furtiier relates to dye mixtures for the trichromatic dyeing process containing fiie novel 
leacdve dye mixtures and processes for fheir use. 

Trichromatic dyeing is well knowo firom flie litezature for different classes of dy^ for 
example from EP S3 299, DE 2623178, EP 226 982 and EP 808 940. 

The dyeing and printing of cotton and cellulosic materials requires dyes or dye mixtures 
which have an adapted afiSnity and which also provide good wash-off with i^gjoid to 
unfixed portions- They shall fiirther possess a hij^ r^ictivity, so that only brirf dwell 
times are needed, and they shall provide in particular dyeings having high degrees of 
fixation. 



20 



The novel dyes should be notable in paiticular for hijgh fixation yields and hi^ fibre- 
dye bond stabilities and, moreo vot, poitioxis not fixed to the fibre should be easy to 
wash off. 

They should fiirther iirovide dyeings having gpod all-round fastnesses, for rumple light 
andwetfag&aesses. . . 



Ihe dyes to be used in the process shall exhibit a uniform colour build-up in a constant 
25 hue at various concentrations. 



30, 



Reactive dyes having two (or more) sulphatoethyl sulphone reactive groups that^ in an 
exhaust process, have litde afiSnity for fibre before alkali is added but will suddenly go 
onto the fibre after alkali has been added may lead to sketchy or unlevel dyeings in the 
exhaust process. Such dyes are difficult to combine in trichromatic dyeings witti fiartfaer 
trichromatic partners of medium and high affinity. 
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The present mveaiic«th««fi>rehadibr its objecttofindnaveUi^^ 

or reactive dyeinixtoreswldchpossess the above^cterizedquaKtiestoaW^ 



5 It has been determined that the mixtares accoiding to the invention, of defined novel 
Wieactive dye mixtuies, adrieve the stated object 



The invention 



ion accordingly provides mixtures containing compounds of fennute 1 




10 or mixtures of compounds of fcrmula 1 
where 

R, isftSCbH, 
R2 isH,S03H 
Xi is CH=CHz . CHzCHzOSCbH 

_15_ -Xz. _ JsCWpUzJ^kf^OSp^ 

characterized In diat the fraction of the compound Id 



1d 



20 in the naxtures as per formula lis more than 40%. 
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Dye 1 accoiding to theinv^tiaiL and mixtures of such dyes are suitable as ablue 
componoat fot the triciiioinaiic dyeing process. The dye Id accoiding to the InventiQn is 
panicnilaily suitable as blue components for tilie trichromatic dyeing process. 

5 Fiefeired mixtmes containing mixtures of compounds as per fomiula 1 ^e mixture of 
the compounds as per fimnnla 1 comprises more Iban 50% of the compound as per 
fomiula Id 




=CH2 



10 



and less than 20% of the compound as per fonmila 2 




-X^ 



and less than 10% of (he ctnnpound as per fbnniila3 



15 
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whexe 

Ri isH^SOaH, 

X| is CH=CH2 , CHzCIfcOSOaH 
5 Xi isCH^CHz.CHzCHzOSOaH. 

Dye xnixhires suitable for dyeing >y the tiichromBtie process contain dyes as per Ifae 
fiimuilal as blue elemratstcgeflier with at least one red Or reddisbtn^^ 
cQmponeat and at least one yellow or orange dyeing component 

10 

The inventive con^ionnds and mixtures of compounds are suitable for dyeing or 
printing hydroxy!- or nitrogCT^containing organic substrates. 

As per another aspect of the invention fh^re is accoidingily provided a process for 
15 dydng or printing hydroxy!- or nitrogm*containing organic substrates wherein dyeing 
OTprintingis canied out with the above-defined oon^unds ormixtures. . 

It should be noted that any reCerence to oonqiounds or mixtures in the plural shall also 
be constraed as a r^rence to a conq^ound or a nuxture in die singular, and vice versa. 

20 Any re&rence to {nrinting techniques always conqnrehends as well as the classic 
processes the more recent printing processes such as for example ^e ink jet printing 

- — pcocess.. . ^ ; 

Freftsred substrates are leather and fibre materials whidi comprise natural or synthetic 
25 polyamides and especially natural or regenerated cellulose^ such as cotton, filament 
viscose or staple viscose. The most prefeired substmte is textile material comprising 
cotton. 

As par another aspect of the present invention there is provided for the use of the above- 
30 defined compounds, their salts or mixtures fi>r dyeing or printing the above-desoibed 
Substrates. 
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Hie compounds of the fonxwla 1 caa be used in dyeing liquors or in print pastes 
according to all dyeing or printing processes customaiy for reactive dyes. Preference is 
givCTL to dyeing by the rahaust process in the temperature range of 40-70''C. 

S The compounds as per the invention can be used as individual dyes or^ on account of 
their good compatibility, also as a combination element with other reactive dyes of the 
same class which possess comparable dyeing properties, such as for example their 
geueral fitstnesses, their exhaustion and fixation yields etc. The combination-shade 
dyeings obtained are as fiist as the dyeings with the individual dye. Especially the dyes 
10 of the fismnila 1 are suitable as a blue trichromatic elemoKit 



The compounds of ^e finrmula 1 give good esdiaustion and fixation yields. The unfixed 
dye portion is readily washed ofit The dyeings and prints obtained exhibit good li^t 
&stness. They additionally exhibit good wet fastness properties for example wi& regard 
15 to washing, water, seawater and peispiration fastness and have good stability to 
oxidative influences sudh as to chloimated water, hypochlorite bleach, peroxide bleach 
and also to perborate- and percaibonate-containing laimdry detergents including 
especially those containing bleach activators, such as TAED etc. 

20 As per a further aspect of the present invention thoDe is provided a hydroxy!* or 
nitrog^-containing organic substrate which has been djred or printed as per the above- 
.descrihed.dy!eing..Qr_printing.prp.ce9s,.iucludUi^ i^jf^.printing.proc^s, 

The present invention likewise provides substrates, especially celhdose, polyamides and 
25 animal fibres, preferably cotton, that have been dyed with such compounds. 



The invention likewise provides for the use of a compound of the formula (X) or 
mixtures thereof as a component in an ink jet printing ink. The invention further 
provides ink Jet printing inks comprising mixtures according to the formula (I) or 
30 mixtures thereof. Such printing inks can be produced using various organic solvents and 
their mixtures, such as for example alcohols, ethers, esters, nitriles, caiboxamides, 
cyclic amides, urea, sulphones and sulphone oxides. 
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Me jet inks generaUy contain in total 0^ to 35% by wei^ and preferably to 15% 
by weight (reckoned dry) of one or more of the compounds according to the invention. 

The process fat producing ifae dye mixtures as par the fimnula 1 according to the 
5 invention comprises the following steps: The diazonium salt (4) is coi^led nnder add 
conditions onto l-amino-8-hydroxynaplithalene-3,6-di5u^pliDmc a^d to form the 
xnonoazo dye (6a). The monoazxi dye €a Aen has die diazoninm salt 7 coupled onto it 
under neutral conditions to form tihe dye la. 





1a 
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llie compoimd (la) is the bis-sidphatoefliylsulphoiiy^ , 

Example 1 of ttie patent specification CH 6S7 865 A5. 

There are synlhetic reasons why technical grades of the dye of the dye la will gpaerally 
5 contain a 5-10% fiaction of C J. Reactive Black 5 (c£ fonnula 2a). Since the dye CX 
Reactive Blade 5 has distincfly worse &stnesses tiban tibie dye la, the fraction of 2a (CX 
Reactive Black S) should be minimirM by suitable measures and it is for example 
advantageous in the synthesis of the dye of the fomiula la to keep the excess of die 
diazso component 4^ whi^ is customarily about 5-1 5% vdth zegard to l*amino-8- 
10 hydroxynBphdiaIene-3,6-disndphonicacid(5),toaminimum. 




2a 



Treatment of the dye of the formula la with different amounts of a strong base such as . 
15 an alkali metal hydroxide for example gives mixtures containing the dyes of the 

formulae la^ lb, Ic and Id. The amount of base added is between 1.3 and 2A . . 
equivalents; 
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Tbe mixtures inroduced by addition of 13-2 equival»ts of a strong base sttdi as sodium 
hydroxide contain the bis(vinyl sulphone) dye of the formula Id as a main component* 
5 Such mixtures exhibit distinctly increased afBnity over ttie original dye 1 a in ttie salt 
phase of an exhaust dyeing process (prior to the addition of alkali in the dymag 
process). In addition^ these dye mixtures are very suitcdsle fi>r trichromatic dyeings ivitii 
yellow/orange and red/brown elements. Despite die distinody increased affini^, the dye 
mixtures according to the invention still exhibit good solubilitiies. 
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It will be appreciated that the dye 2a which may be preset in the technical grade 
batches of the dye la will react with alkali in a similar manner to the dye la. An alkali 
treatment of the dye 2a gives rise to ttie dyes of the stnictures 2b, 2c and consequeiitly 
5 to the dye of the strucinre 2d« 




24 



When 2-aniino-5-(2 -sulphatoethylsidphonylbenzenesulphonic add is pr^aied by 
sulphonation of 4-aminoph»34 2*-sulphatoelhyl sulphone, as described in the pat^ 
10 , specification D£ 2538723, the dyes of the structures 3a and 3b. will likewise be 
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10 

deteptable in small amounts in the reaction mixture. 




3b 



5 Hie dye Id according to Qie inventioa or mixtures of the dyes la, lb» Ic and Id are 
suitable for use as blue compon^ts for the trichromatic dyeing pioc«s» 

Various red, bio wnT yellow and Vrmge^'dj^ are" smtdbleTdgetECT'^Hi fSe'BIue 
componmt of ^e formula 1. 

10 

Pieforence is given to combinations containing compounds of the formula lor mixtuxes 
of Gompounds of the fomxula 1 and ifas fraction of the conqiound Id in the mixtures as 
perfomiula 1 ismoretfaan40%andatleaatoaeof 1faefoUo\vingconq)ounds of the 
fomiula rto, r£6, rfc, rftf, rii^ riii, riv^ rv, gi, gi^ giff, gfK or gv. 

15 

Preferaice for use as fozther components with ttie compounds of the fomiula 1 is given 
to red dyeing compounds of the formtda ria 




m 
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ria 



5 



10 



the SQ2 group is in position 3, 4 or 5; 

R3 is a pKoton, methyl or eOiyl; 

R4is aproton, asulpbo gtoiqp m an alkoT^gtcnqp; 

Rs is apioton^ an alkyl gioiip or an alkpxy group; and 

Xia a halogen. 

Ftefeience fi)r use as further components together with the compounds of the formula 1 
is similady given to mixtures of red dyes of the fbnnulaiw, r£fr, trie and Hd 



m 
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HO^ 4 SO3H 

where the substitueats are each as defined above. 



Prefereace for use as fiirthn components together with the compounds of the fismiula 1 
is siinilady givrai to red dydng compounds of the foraiula m. 



5 9. .0 
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wheie the subsdtueDt is as defined above 

and Z is CH2CH2Y or CH«=Caa2 

Y is an alkali-detachable groi^^ such as -OSOaH, CI 

S Fref^caice finr use as furdier compon^ts togetiier with the compounds of the fbzmula 1 
is similariy given to red dyeing compounds of tiie fbmmla riii 



where 

the SO3H group is in position 3 or 4 
10 'NRsRTismoiphoIineor-NHCHzCHzOHand 
Xisahalogen. 

Preference for use as further components together with the compounds of the fomiula 1 
is similarly given to red dyeing compounds of the fomiula rb^ 

3 Ra 



where 

Z has the abovementioned meanmg; 
the SQ2 group is in position 3, 4 or 5; 
20 R^isaproton, asulphogrouporanalkoTQrgnnipand 

RG is a heterocyclic reactive group^ such as a difiuoropyrtmidyl oriz^onofluorotriazinyl 
group 





- HQ9S- - 



RG 



15 



25 



Preference for use as fiiither components together with the compounds of the formula 1 
is similarly given to brown dyeing compounds of die formula 
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RG 



rv 



where RC has the abovCTt^tioiLed meaning 

5 Preference for use as fiirther OTmponents together with the compoionds of the fonnula 1 
is simflarly given to yeUow dyeing conipounds of the fomulagf 




where Z has the abo vementioned meaning 
the SO2 group is in position 3 or 4; 

is aproton, xnettiyi or efihgi giwjp; 

Preference for use as fiarther components togefiier wilh the compounds of the formula 1 
"is~^ijiaarl^^venl«ryeUbw^ ' 



15 




whesce Oi ha$ the aboveraentioned mfflming 



Preference for use as farther components togiether wiA the compounds of the fonnula 1 
is similarly to orange dyeing compounds of the fonnula gia 




EP PAT UONCSEN 




@|024 



15 




2 



HO^S 



(H.SO3HI 



A. 



where 

title substittieals and Z have the abovCTieiilioned meanings, 
the SOa gfoup is in position 3 or 4; 
5 Rio 13 in position 2, 3 or4andisanS03H, COOH, orSQzZgnnq)^ 

Fxefisrcnce fiir use as fiu^OT components together with the compounds of th^ fbmmla 1 
is similarly given to yellow or oxange dyeing compounds of the fbmiula py 



whm Gi and RG have the abovemCT^tioned meanings 

Preference for use as further components txigether with the compounds of the fommla 1 
is similarly gjven to yellow dyeing compounds of the fbmiula^ 



10 




15 




where X, R3 and Z have the abovementioned meanings 

Rii is CH3, C2H5 or CHxOfeCOOH, 

Ri2 is aproton, CN, CONBfe, COOH or CH2SO3H 
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Examples 
Example 1 

A dye mixture prepared according to tfa^ synthesis in Example 1 of the patent 
specification CH 657 S6S AS, of the following composition: 

5 

about 90 
about 5 
about 4 
about 1 

0 

has the following compositioa following the addition of 1*5 equivalents of 
sodium hydroxide: 



parts of the dye of the formula 1 a, 

paits of the dye of the formula lb, 

parts of tfie dye of the formula Ic and 

part of the dye of the fomiula Id, 



about 13 parts 

about 13.5 parts 

about 24.5 parts 

about 36 parts 



of the dye of the fomiula la, 
of the dye of the fomiula lb, 
of die dye of the formula Ic and 
of the dye of the fomiula Id, 



where the fomiulae la, lb, Ic, Id have the abovementioned meaning 

20 

Example 2 . 



Reacting the dye mixture mentioned in Example 1 with 2 instead of 0.15 equivalents of 
sodium hydroxide afifords a djre mixture of the following composition 
25 about 0.5 part of the dye of the formxda 1 a, 

about 2.5 parts of the dye of the formula lb, 

about 1 .5 parts of Ae dye of the formula 1 c and 

about 77 parts of the dye of the formula Id 



30 where the formulae 1 a, lb, Ic, Id have the abovemrationed meaning 
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Examples 

4-Annnopheayl Z'-sulphatoeth^ stdplvxae is srulphonated as desciibed in DB 25i38723. 
5 The Bidphonation znixture is dischaiged ontQ ice^ salted 

29.5 parta of 4-aimnopheixyl 2 -snlphatoethyl sulphone are diazotized and coupled under 
add conditions onto 31.9 parts of l-anino-S-hydxoxyaaphtfadene-3,6-disulphonic acid. 

99 parts of the abovemmtioned, about 40% strength salted-out filtered-ofi^ acidic (due 
10 to sulphuric acid residues) ^alphonation product (containing 39.7 parts of diazotizable 
amine) are diazotized and coupled at pH 5-7 onto tiie above-prepared reaction mixture 
of the acidic azo coupling of diazotized 4-aminoph^yl 2'-5uIphatoethyl sulphone onto 
l'ainino-8-hydroxyciaphlhaUne-3,6-disulphonic add. 

1 5 This gives a reaction solution indudi contains Hie fallowing dyes: 



20 



about 73 parts of the dye of the formula la^ 

4 parts of the dye of the formula lb, 

about 3 parts of Uie dye of the formula tc 

about 10 parts of ^e dye of the formula2a 

about 1 part of the dye of the formula Id 

about 1 ..E9rt . of the dye of the formul a 2b o r 2c 

about 5 parts of the dye of die formula 3a 



25 where fixe formulae 1 a, lb» lc» Id, la^ 2h, 2c and 3a have the abovementioned meaning: 



The reaction mixture is desalted by dialysis. The desalted reaction mixture is treated 
with 23.5 parts of concentrated sodium hydroxide solution at 15-25°C for 2-3 lu 



30 



The reaction solution thus treated is a mixture which contains the foUpwing 
componmts: 
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10 



about O.S 


part 


of the dye of the formula la. 


about 2 


parts 


of fhe dye of the fonuula lb. 


about 5 


paits 


of the dye of the foixnula Ic 


about 2 


parts 


of the dye of the formula 2a 


about 65 


parts 


of the dye of the fixrmula Id 


about 5 


parts 


of the dye of the fonnula 2b or 2c 


about 4 


pasts 


of the. dye of die fbnnula 3h, 



whete the finmulae la, lb, lo> Id. 2a. 2b, 2c and 3b have the abovementioned meaniiig 
The mixture obtained can be ev^oiated or ditecdy used fer dyeing. 



Red and brown ^res 
15 Example rl 

The ccmdensalian product of 63.8 parts of l-aninio-8-liydroxynaph&alin&4,6- 
disulphonic add and 37 parts of 2,4,6-tiidiloiotriazine is reacted with 70 parts of 3- 
etlQdan]ino-phea>i Z'-su^hatoefliji sulphone of «ie following fimnula rib: 



20 




HO,S 

58 paxts of 3-aminophenyl 2'-sulphatoethyl sulphone are diazotized and coupled at pH 
5-5.5 onto tiie previously prepared coupling coo^nent rib 
The dye of the formula rl a 
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SO3H 

is salted out, filtered off and dried at SO^'C \mder reduced pressure 
The following Examples 12- t18 are prepared similarly to Example rla. 



5 . Examples r2Hrl8 



Examples r2-rl8 of red dyeing compounds of the fiimiula ria 




Ex 


-Dis- 
position 


-SO3H 
position 




R4 


Rs 


X 


~ -Ti2r - 


- 3- — 


3 




H 


H 


__.F 


r3 


4 


3 


-CH2CH3 


H 


H 


F 


r4 


4 


3 


-CHzCHs 


H 


H 


a 


i5 


4 


4 




H 


H 


CI 


r6 


4 


4 


-CH;iCH3 


H 


H 


F 


i7 


4 


3 


-CHj 


H 


H 


F 


t9 


3 


3 


-CH3 


H 


=H 


F 


r9 


5 


3 


-CH2CH3 


(2)-OCH3 


H 


CI 


rlO 


4 


3 


-CH2CH3 


(2)-OCH3 


(5)-CH3 


CI 


rll 


4 


3 


-CH3 


(ZyOCHy 




F 


rl2 


4 


4 


-CHbCHs 


(2)-OCH3 


(3)-OCH3 


CI 
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rl3 


4 


4 


-CH2CH3 


CZ)-S03H 


H 


a 


rl4 


5 


3 




(2)-S03H 


H 


F 


rl5 


5 


3 




(2)-S03H 


H. 


a 


rl6 


4 


3 


-CH2CH3 




H 


a 


rl7 


4 


3 


-CH2CH3 


(2)-S03H 


H 


p 


rl8 


3 


3 


-CH2CH3 


(4)-OCH3 


M 


CI 



Reactixig dyes of the fbimula ri at room temperature with 1 equivalent of aqueous 
sodium hydroxide soludon affords mixture of red dy^s of the foronda (ria)» (xib), (ric) 
and (lid). 



X 



HO3S0 





nb 




0SQ3H 



ric 




rfti 



HO3S 
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Example rl9. Reacting a solution of the dye of the fiinnula rla with 1 equivalent of 
aqueous sodium hydroxide solution afifoxds a dye mixture of tiie finmulae rl9a^ rl9b, . 
rl9e, rl9d which is salted out;, filtered olGFand dried at 50^C und^ reduced pressure. 



5 




[Samples rlO-rSS can be prepared similarly to Example rl9 by alkali treatment of 
Examples r2-rl8 (compare fomnilae rnr, rib^ ric and rid)^ 
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Ex 


-02S- 
position 






*M 


Rs 


X 


r20 


3 








H 


F 


Til 


4 






"tj- 


H 


• F 


r22 


4 


3 




IT 


H 


Q 


r23 


4 


4 




TT 
n 


H 


CI 


r24 


4 


4 




n 


H 


F 


r25 


4 


•>* 
3 




XI 

JdL 


XT 

JCX 


F 

X 


i26 


3 


3 




TJ 
Xl 


H 


p 

A 


tin 






-CH2CH2 


(2)-OCH3 


H 


a 


r2S 


4 


3 




(2)-OCH3 


(5>CH3 


a 


r29 


4 


3 


-CHa 


(2)-OCH3 


(5)-OCH3 


F 


r30 


4 


4 


-CH2CH3 


(2)-OCH3 


(5)-OCaH3 


a 


r31 


4 


4 




(2)-S03H 


H 


Cl 


r32 


5 


3 


-CH3 


(2)-S03H 


K 


F 


«33 


5 


3 


-CH2CH3 


(2>-S03H 


H 


Cl 


r34 


4 


3 


-CH2CH3 


^)-S03H 


H 


Cl 


r35 


4 


3 


-CH2CH3 


(2)-S03H 


H 


F 



Example r36^41 



Examples r36-r41 can be prepared similarly to Example rl by leplaong 3-ammopbeayl 
5 Z*-sijlphatoethyl sulphone by 2-naphfliylamine-l,5-disulphomc acid* 

Examples of led dyeing compounds of fbe fomrala riAx 
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Ex 


-O2S- 
positian 


-SO3H 
position 


R3 


X 


r36 


4 


3 


-CH2CH3 


CI 


r37 


4 


3 




CI 


i38 


4 


3 


H 


a 


■39 


3 


4 


-CHzCHs 


a 


x40 


3 


3 


-CH2CH3 


a 


t41 


3 


3 


H 


a 



Examples r42-i44 

Examples of red dyemg compounds of the fbxmula rlii 




Ex 


-SO3H 
position 


-NR«R7 


X 


t42 


3 


- -.-O- - 


F 


r43 


3 


— 'v_y 


CI 


r44 


4 


-NHCHzCHzOH 


a 



The dye z42 is described in EP52S572. By changing the coupling componfflt in tihe azo 
coupling reaction, the two examples r43 and r44 can be pi^axed similarly. 
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Example r45 

58 parts of 4-aniinQphenyl 2'-suIpliatoetfa^ sulphone are diazotized and coi^led at 
pH 6-7 onto ifae cond^ation ptoduct of 47.8 parts of 2-aiiuno*84iydio3(7n^htha]ia^ 
sulphonic acid and 28 parts of 2 A^-^fhioiopyiiniidine, Tbe dye confonning to 
fonnula R4S is salted out, filtered off and dried* 



10 



l&camplea of ted d3remg oonqyounds of the foimula rim 




Ex 


SOr 
position 


Ka 


R6 


r45 


4 


H 




k 
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Examples r46-r47 



Examples of biown dyeing compounds of the fomiula rv 



SO. 




RO 



Ex 


RG 


w46 




147 





The brown dye r46 is pcepaied by condensalian of 32 paits of 2,4,6-irifluoiQpyriniidine 
ynttx 147 parte of Has ammo chfomophore of tfie Ii>Ainiula nra.. 



SO3H 




SO3H 



rva 



10 Replaoing tfae 32 parts of 2,4,6-trifluoropynmidine by 1 00 parts of a condensation 
product of 2,4,6-trichIorotiiazme vdth 3-ethylanmiophenyl Z'-sulphatoethyl solphone 
affords the brown dye of the formula r47 
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Yellow or orange <|yes 
Examples gl-g4 



Examples of yellow dy^g compounds of fhe fomralairAi 




Ex 


-O2S- 
pontioD 


Gl 


Gz 


gl 


4 


NH2 


H 


g2 


3 


NH2 


H 


g3 


4 


CH3 




g4 


4 


CH3 


H 



Examples gS-g^ 

Exmiples of yeUowdy^i^ ^mpoimds'of the fomiula gw — 




Hie dye of die fimnula gS was described in Lehr, F. ^'Syntiiesis and application of 
reactive dyes with heterocyclic reactive systems'' Dyes Pignx. (1990), 14(4). 239-63. 
The dye of the fbnmsla g6 can be prepared in a similar manner.. 
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Ex 


Gl 


gs 


CH3 







Examples g7«gll 

Examples of orange dyeing compoimds of the foxmula^yira. Examples g7-gll can be 
prepared similarly to Example rl« 



I I a I ife I X [ -SQ2-nos 



Ex. 




H. 
SO3H 




X 


-SCtt-pos 




CHzGH^OSQsH (4) 


SO3H 




a 


3 




CH2CH2OSQ3H (4) 


SQ3H 


CHzCHs 


a 


• 4 


b9 


S03H(4) 


H 


H 


Cl 


4 


glO 


SQsH(4) 


H 


CH2CH3 


a 


-. 3 


gll 


S03H(3) 


H 


H 


a 


. 4 



Examples gl2-^4 

Examples of yellow or orange dyeing compounds of the formula fiva 

HO3S ^H-R° 



\yj HI 




10 O " . 



Hie preparation of Esan^les gl2-gl4 is evident fiom tibio Goman patoit ^pplicatioix 
DE 4425222 Al orWO 9602593 Al 
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Ex. 




61 


RG» 




positioii 






gl2 


4 


-NH2 


F 










gl3 


. 3 


-CH3 












gl4 


4 


-NHz 





Examples gl5-gl7 

Examples of yellow dyemg compounds of fommla gw 



0=1^ 



HO3SO 




o^ij:^::ph_ 



Example gl5 



Tto cond«aisatiaaproduct of 58 parts of 3-aminophenyl 2'-sulphatoethyl sulphone and 

10 37partsof2,4,6-tri<*l««*>t"«^''*®'^^*^^^^^^*'*^ 

2,4-diammobenzenesulphomc acid. Tte interroediate fomied is diazotized and coupled 

onto 38 parts of l-eihyl.5-^aibamoyl-64iydrcay-4-methyl-^^ 
dye conforms to the fbmiula gl5 
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gl6-gl7 

^camples gl6 and gl7 can be prepared ia a sinular fishimi 



£x 


-OzS- 
posiCion 


R? 


Rii 


Ru 


X 


gl6 


3 


-CH2CH3 


-CH2CHzCX)OH 


-CONH2 


a 


Sl7 


4 


H 


-CHiCHaCOOH 


-CONHz 


Cl 



Use examples of trichromatic dyeings 

A 20 g sample of a bleached cotton tricot is introduced at 60°C into a solution of 1 6 g of 
1 0 sodium sulphate and 

D.5% Coil wei^rof fibre) bfflie^navy-dye mixture as-pv-Exanqile.2 . 

0.8% of a yellow dye as per Example gZ 

0.5% of a red dye as per Example r22 
in 200 ml of water 

15 

At 60^C9 portions of 0.3> 0.7 and 1 g of sodium carbonate are added after 30, 45 and 60 
minutes respectively. The temperature is kept constant for a further 30 minutes. 
Ihereafter, the dyed fabric is rinsed for 2 minutes widi hot deionized water and for one 
ininute in hot tap water. After boiling out in 1 000 ml of deionized water for 20 minutes, 
20 the tiicot is dried. The result is a brown cotton dyeing having excellent fastnesses. 
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Use Examples 2-8 

Hiese examples are cazried out similarly to Use Example 1, except for the use of the 
herraibelow recited dye mixtures. 

5 

Use Example 2 (olive dydng) 

0.6% ofthe navy dye mixture as per Example 3 
0.4% of a yellow dye as of Example gl 
0.2% of a red dye as of Example r38 

10 

Use Example 3 (brown dyeing) 

0.6% of the navy dye mixture as per Example 2 
0.9% of an orange dye as of Ex^nqile 
0.3% of a red dye as of Example r45 

15 

Use Example 4 (olive dyeing) 

0.6% of thenovy dye mixture as per Example 3 
0.1 % of a yellow dye as of Example g5 
0.1% of a red dye as of Example r42 

20 

Use Example 5 (brown dyeing) 

__P^3_%_pfttojnayyd>^ 

0.9% of a ydlow dye as of Example g2 
0.5% of a red dye as of Example r38 

25 

Use Example 6 (olive dyeing) 

0.3% of the navy dye mixture as per Example 3 
0.4% of an orange dye as of Example g7 
0.2% of a red dye as of Example r38 

30 

Use Example 7 (olive dyeing) 

0,6% of the navy dye mixture as per Example 2 
0.4% of a yellow dye as of Example gl2 
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0.2% of a ted dye as of Example r22 

Use Example 8 (brown dyeing) 

0-3 % of the navy dye mixture as per Example 3 
5 0.9% of a yellow dye as of Exanoq^le gl6 

0-5% of a red dye as of Example r38 



# 
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1 . Mbctares contaiiuiig compounds of fennula 1 



10 




1 

or mixtures of compounds of foraiula 1 
where 

Ri isH^SQaH, 
isH^SO^H 
Xi is CH=CHi , CHiCMzOSPsH 
Xz is CH=CIfe , CH2CH20S03H, 
dbaracterized in fiiat flie fiaction of ttie compound Id 




Nh^ OH N*^ 




•^''riS:" 

Id 



15 



the mixtures as per fiKinula 1 is more than 40%, 



2. 

20 



Mixtures as per Claim 1 characterized in that the mixtnre of the compounds as 
per &xmoIa 1 comprises more than 50% of flie compound as pa: fimnula Id 
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and less dian 20% of the conqpounid as p«r fimnula 2 




and 1^ tfian 1 09^ of the compound as per fonnula 7 




3 

10 where 

R, isH^SO^H, 

isH^SCHH 
Xi is CH=CIfe , ClfcCafcOSQsH 

is CJH=CHz , CHaCifeOSOsH. 



15 
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3 . Use of mixtures according to Claims 1 or 2 as a blue ooniponeiit in the 
trichromatic dyeing proc 



4. , Inkjet printing inks comprising mixhnes accord 

5 

5, Process for printing or dyeing hydxoxyl- or nitrog^-containing organic 
substrates characterized in that mixtures according to Claims 1 or 2 are used. 



6. Hydroxyl' or nitrogen-containing organic substrates characterized in that they 
10 have been printed or dyed withmi^&tores according to Claims 1 or 2. 



